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DETAILED ACTION 

1 . This Office Action is taken in response to Applicant's filed application dated April 
12, 2004 with an effective filing dated April 10, 2003. August 14, 2004 responding to 
advisory action. Applicant's claimed invention has been examined and considered with 
the results that follow. 

Claims 1-27 are pending in the application under examination. 

2. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the Invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent 

4. Claims 1-27 are rejected under 35 U.S.C. 102(a) as being anticipated by US 
2002/0083255 (Greff et al). 

With respect to claims 1 , Greff discloses a memory system (Fig. 1) comprising: a 
memory controller (memory controller 31)\ an interface device (Interface circuit 30) 
coupled to the memory controller (31) via a first signal path (data bus 28)] and a 
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plurality of memory elements (DRAM chips provided on modules 24, 26) removably 
coupled to the Interface device (interface circuit 30) via respective second signal paths 
(data bus 32) [second data bus is connected to individual memory devices, DRAM 
chips, provided on the memory modules 24, 26; paragraph 0031], each of the 
second signal paths having a lower data transfer capacity than a data transfer capacity 
of the first signal path [bus 28 operating at higher transfer speed than bus 32, 
enabling memory modules 24, 26 to use lower speed memory devices; paragraph 
0034; 0040]. 

With respect to claim 17, Greff discloses a method of operation within a memory 
system, the method comprising: transmitting multiplexed data from a memory controller 
to an interface device at a first data rate [paragraph 0040; 0053]; demultiplexing the 
multiplexed data into a plurality of data subsets within the Interface device 
multiplexer/demultiplexer 46 for converting the data rate and number of data 
paths for appropriately coding/decoding the data between buses) [Paragraph 
0040]; and transmitting the each of the data subsets from the interface device to a 
respective one of a plurality of memory elements at a second data rate [paragraph 
0040; 0053]. 

With respect to claim 23, Greff discloses an interface device for use in a memory 
system, the interface device comprising: a first input/output (I/O) port (first set of I/O 
pins 42) to receive multiplexed data from a memory controller at a first signaling rate 
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[paragraph 0040; 0053]; demultiplexing circuitry to demultiplex the multiplexed data 
into a plurality of data subsets (conversion circuit 45 including a 
multiplexer/demultiplexer 46 for converting the data rate and number of data 
paths for appropriately coding/decoding the data between buses) [Paragraph 
0040]; and a plurality of second I/O ports to output the plurality of data subsets to 
respective memory elements at a second signaling rate [second set of I/O pins 44 for 
outputting the converted data; paragraph 0040; 0053]. 

With respect to claim 2, Greff discloses the memory system wherein the first 
signal path comprises a plurality of substantially parallel signal lines that extend from a 
first end at the memory controller to a second end at the interface device [data bus 28 
may have a bus width of any number of parallel data paths; Paragraph 0034]. 

With respect to claim 3, Greff discloses the memory system wherein each of the 
plurality of the signal lines is disposed within a flexible material to form a flex cable 
[multidrop bus being a bus terminator resistor permitting switchable termination 
with enable and disable characteristics; paragraph 0032, 0038]. 

With respect to claim 4, Greff discloses the memory system wherein the first 
signal path further comprises a plurality of shielding elements disposed adjacent 
individual signal lines of the plurality of signal lines to shield the individual signal lines 
from one another [multidrop bus terminated by a bus terminator resistor permitting 
protected data transfer; paragraph 0032]. 
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With respect to claim 5, Greff discloses tlie memory system wlierein each of the 
shielding elements is disposed in coaxial alignment with a respective one of the 
individual signal lines [Paragraph 0034, 0053, 0054]. 

With respect to claim 6, Greff discloses the memory system wherein the plurality 
of signal lines comprise conductive traces disposed on a printed circuit board 
[paragraph 0056]. 

With respect to claims 7 and 26, Greff discloses the memory system wherein the 
interface device is implemented in a dedicated integrated circuit device [paragraph 
0056]. 

With respect to claim 8, Greff discloses the memory system wherein the data 
transfer capacity of the first signal path is at least as great as a sum of the data transfer 
capacities of the second signal paths [Paragraph 0034, 0053, 0054]. 

With respect to claim 9, Greff discloses the memory system wherein the first 
signal path comprises at least one signal line to conduct a first timing signal from the 
memory controller to the interface device, and wherein the interface device includes 
circuitry to sample signals on the first signal path in synchronism with the first timing 
signal [Paragraph 0053; 0054]. 

With respect to claim 10, Greff discloses the memory system wherein the first 
timing signal is a clock signal [paragraph 0034]. 

With respect to claim 1 1 , Greff discloses the memory system wherein the first 
timing signal is a strobe signal [Paragraph 0059]. 
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With respect to claim 12, Greff discloses the memory system wherein the second 
signal paths comprise respective signal lines to conduct second timing signals from the 
interface device to the memory elements, and wherein the first timing signal oscillates at 
greater frequency than the second timing signals [Paragraph 0059, 0034]. 

With respect to claim 13, Greff discloses the memory system wherein the 
oscillating frequency of the first timing signal is an integer multiple of the oscillating 
frequency of the second timing signals [Paragraph 0059, 0034]. 

With respect to claim 14, Greff discloses the memory system wherein at least 
one of the memory elements comprises a memory module having a plurality of discrete 
memory devices mounted thereon [paragraph 0055]. 

With respect to claim 15, Greff discloses the memory system wherein at least 
one of the memory elements comprises a plurality of memory modules coupled in 
parallel to the respective second signal path [paragraph 0055]. 

With respect to claim 16, Greff discloses the memory system wherein at least 
one of the memory elements comprises a discrete semiconductor memory device 
[paragraph 0055]. 

With respect to claims 18 and 24, Greff discloses the method wherein the second 
data rate is lower than the first data rate [Paragraph 0034, 0059], 

With respect to claims 19 and 25, Greff discloses the method wherein the first 
data rate is an integer multiple of the second data rate [Paragraph 0034, 0059]. 

With respect to claim 20, Greff discloses the method further comprising receiving 
the multiplexed data within the memory controller [Paragraph 0047]. 
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With respect to claim 21 , Greff discloses the method further comprising receiving 
a plurality of data values from a host device, and wherein transmitting multiplexed data 
from the memory controller to the interface device comprises transmitting the plurality of 
data values to the interface device in respective time intervals [Paragraph 0034, 0053, 
00541 

With respect to claims 22 and 27, Greff discloses the method wherein 
demultiplexing the multiplexed data into a plurality of data subsets comprises allocating 
multiplexed data received in the interface device during a first time interval to a first one 
of the data subsets and allocating multiplexed data received during a second time 
interval to a second one of the data subsets [Paragraph 0034, 0053, 0054], 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 2002.0067915 (Shida et al) teaching interface system for receiving data 
packet from digital transmission line. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre-Michel Bataille whose telephone number is (571) 
272-4178. The examiner can normally be reached on Mon-Fri (9:30A to 6:00P). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew M. Kim can be reached on (571) 272-4182. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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